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CLAIMS: 

! A\ plasma etching method comprising: 

\ orming \ polymer comprising carhon an, a halogen over at least 
{ome internal \urfaces of a plasma etch chamber; and 

, V the polymer plasma etching using a gas effective to 
after forming the polymer, 

elch ^ 1 — ^ — -*~ *• - having a hy4 ; geo 

liberated ifom thV polymer. 

\\ / 2 \ T he plasma etching -hod of claim ! wherein .he halogen 
, se ,ec,ed L * — " - — ' h,0riDe miMUreS 



/J 



16 



thereof. 



3. TMe plasma etching me 
comprises fluorVne. 



thod of claim 1 wherein the halogen 



4 . The Vlasma etching method of claim 1 wherein the gas also 



18 



19 



20 



comprises an oxyVen component. 



5. The plasma etching 



m e,hod of claim 1 wherein <he gas also 



2i comprises 0 2 - 



22 



23 



24 



6. The plasi 
component comprises 
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a etching 



NH- 



method of claim 1 wherein .he hydrogen 
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7 . The plasma e,chi«\me,hod of Cain, 1 wherein the hydrogen 
component comprises H 2 - 

\th„H of claim 1 wherein the hydrogen 
8. The plasma etching me-thod of claim 

- * ;no Consisting essentially of N 2 at about 
compownT-r^nses forming g*r|onsisti g 

^^T^rt^bout M ot less, by volume. 
96% or greater and ^^-^S^VVJ ■ 



9. The plasmal^tching/met 
component comprises CH 4 - 



-clataTr^rein the hydrogen 



10 



11 



12 



13 



14 



IS 



16 



17 



18 



19 



20 



21 



22 



23 



24 



•tf >io AWlasma etching method comprising: 

' f orming \ polymer comprising c rhon and a ha.ogen over a. .east 
some interna! slfaces of a plasma e ch chamber; and 

lf ,er form! U. polymer, plasml etching ushtg a gas effective to 
et ch polymer frol chamber interna, surfaces; the gas comprising a 
carb on comp„und\effec,ive , ge«er\ the ha.ogen from the etched 
polymer. 

>uVa n f claim 10 wherein the 
11 The plasma etching methbd of claim 

g et,ering comprises forming a gaseons hydrogen ha.ide from the etched 

halogen. 
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f 



12. The plasma etching 



gettering comprises forming a gaseous COA x compound, 
etched halogen. 



13. The plasma etching 
compound comprises a hydrocarb 



method 



of claim 10 wherein the 



where A is the 



method of claim 10 wherein the carbon 



>on. 



14. The plasma etching 



method-of claim 10 wherein the carbon 



compound compri^Tin^^ 



10 



12 



n 



14 



15 



16 



17 



18 



19 



20 



21 



22 



23 



24 




15. The plasma eftching 
compound comprises a k 



16 . The piasma etching (method of Cairn 10 wherein the carbon 



compound comprise 



s a C-0 boiid. 



17. The plasma etching 
compound comprises CO. 

18. The plasma etching 



Lethod of claim 10 wherein the carbon 



compound comprises CO 



ie thod of claim 10 wherein the carbon 
formedl from C0 2 injected into the chamber. 



19. The plasma etching me 
comprises fluorine. 
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thod of claim 10 wherein the halogen 
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12 
13 
14 
IS 
16 
11 
18 
19 
20 
21 
12 
2i 
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\ \ u a n f claim 10 wherein the gas 

20. TheWsWa etching method of claim 

also comprises a^ox\gen exponent. 

tyaAl A Plasma Itching method comprising: 
^ V ' \ f.r on a wafer receiver within a 

y positionW a semiconductor wafer on 

plasma etch clamber; 

« p.aL etching — - - * " ^ 

gas c „mprisingLon an. a halogen, » -*» " 

etc h ohan.be, ling .he ftrs, plasma etching; and 

after the Is, plasma etching and with the wafer - * 

\ \ • effective to etch polymer 

receiver, second Lsma etcU us,ng a gas effect.ve 

• \ , surfaW and getter halogen liberated from the 
from chamber mlernal surfaces semicond „ctor 
poly mer to restricl farther etching of the matena, on the 
wafer during the lecond plasma etching. 

M The plasma etching method of claim « wherein the receiver 

is biased during the « ~* - ^ " ^ " 

, • »w «»cond plasma etching, 
floating potential during the sdcond p 

>u~a nf claim 21 wherein the gas 
23 The plasma etching method of claim 

, . „ to form a gaseWs hydrogen halide. 
plasma etching to torm & g 
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Lou, X ahou. and a, a chan^ 

about 30 mTorr A about 5 Torr. 



25. \he plasma etching 
comprises fluo\ine. 



met hod of claim 21 wherein the halogen 



\ .u a nf claim 21 wherein the gas 

26. The Wsma etching method of claim 

„ comprises an oxyg\i component. 



12 



13 



14 



15 



16 



18 



19 



20 



21 



22 



23 



24 



\ >u~a of claim 21 wherein the gas 

27 The plasL etching method of claim 

..p*. NH 3 , ^ C ° mbining " 

d J- J- P— — l ° 1 8aSe ° US hydr08eD 

halogen during the secouu F 

halide. 

28 The p.a S n,a e\hing .ne.hod of Cain, « wherein ,he gas 

■ H which conies with Che haiogen during Lhe -end 
comprises H2 \ 

pUsma etching to form a gaVeous hydrogen haUde. 

TVt^A CHa combining with the 
arises CH A , with hydroien\froln7ph£^U^" 
comprises tH 4 , 7 /.l^^Vga^ous hydrogen 

, • the second blasma yching-t^f° rm a ga^ou^, 
halogen during the secono y y 

halide. 
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• L nf claim 21 wherein the first 

30. The plasma etching method of claim 

^ndnrted at subatmospheric pressure, 
and second plasma etchings are conducted 

„ *h» receiver intermediate the first 
and the wafer remaining in situ on the receiver 

J • • chamber at a subatmospheric 

and second etchings, and maintaining the chamber 

the first and second plasma etchings, 
pressure at all time intermediate the tirst 

A *u~a nf claim 21 wherein the 
31. The plasma etching method of claim 

\ rt « c roA compound, where A is the 
gettering comprises forming a gaseous COA x comp 

etched halogen. 



10 



II 



12 



Wethod of claim 21 wherein the gas 



comprises a 



32. The plasma etching 

carbon compound effective for the gettering. 



13 



U 



15 



16 



com 



33. The plasma etching me 
pound comprises a hydrocarbo 



thod of claim 32 wherein the carbon 



34. The plasma etching 
„ I compound comprises a C-0 bond 



Jthod of claim 32 wherein the carbon 



19 



20 



35 The plasma etching me 
2/ I compound comprises CO. 



22 



23 



24 



Ld of claim 32 wherein the carbon 
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36 A plasma etching method comprising: 

\ . „ «/afer receiver within a 

^positioning a semiconductor wafer »n a wafer 
^ h chalber the semiconductor wafer having a pho.ores.st ,a S er 
plasma etch chancer, roc 

formed thereon; V semicondu c,or wafer through 

flrs , plasma \tching ma.er.al on the sem 

\ • , lave r with a gas comprising carbon 

the first plasma etchL; and 

atter lhe f .r, isnta etching and with ,e wafer on th - 

::: . — 4* — * "** ™ 

wa fer durin* the secojjl plasma etchmg. 

\ Aplasma etching method of claim 36 one of the gas 
f ' mles hydrogen which combines with the halogen dnring 
omponents composes nyuru B 

C second plasmaU^ .o forn. a gaseous hydrogen hal.de. 



79 



20 



COy 



2/ 



22 



23 



38 Th eplas\ etching method of claim 36 wherein one of the 
lo and another is hydrogen atom containing, 
gas components compr.se5 0 2 and 
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39. The plasma 
gas components comprise 
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„f claim 36 wherein one of the 
etching method of claim 

. O and another is hydrogen atom containing. 
gas components composes 0 2 ^ 

„ nt Md \ s aid another component being P« 
said „„e component andls ^ ^ ^ 

Camber during the second piasma etching 
one to the another of atWast 0.1:1. 

,chW method of claim 36 wherein the halogen 
40. The plasma etching metnou 

comprises fluorine. 

41 The plasma etc hing\ -hod of — 36 ^ 

g as components comprises 3m 

, • . the seiond plasma etching to form g 
with the halogen during the seiona P 

hydrogen halide. 

tchine method of claim 36 wherein one of the 
a? The plasma etching meinu 

• ;th the halogen during 
H vJhich combines with the naiog 
gas components comprises H 2 *|hicn 

8 L a gaseous hydrogen halide. 



the second plasma etching to ft 



78 
19 
20 
21 
22 
23 



ydrogen 



^-43— ^Ehe^plasnia etching 
gas components comprises C 
wit h the halogen during the^eco/d frnBft 
hydrogen halide. 



method of claim 36 wherein one of the 
from the CH 4 combining 
-ctctotf to form a gaseous 
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44 The p,asn\a " ClSim ^ WherciD ^ fltSt 

lines are conducted at subatmospheric pressure, 
and second plasma etchings are cono 

and the wafer remainil , - on ,e receiver .ter.ed.te ,e f,st 
and second etchings, aid ma—, the chamber a, a subatmosphertc 

~7 • V A^t* the first and second plasma etchings, 

/pressure at all time intermediate the 

\ nf claim 36 wherein the 

45. The plasma Etching method of claim 

\ » rnx compound, where A is the 

gettering comprises formi«g\» gaseous COA x compo 

etched halogen. 

46 The p.asma etchl method of Cairn 36 wherein the gas 
1 comprises , carbon compou a4 \ effective for the gettering. 

13 



14 



15 



16 



17 



18 



19 



20 



21 



22 



23 



24 
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11 



12 



13 



15 



16 



17 



20 



21 



22 
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47 A \lasma etching method comprising: 
position! semiconductor wafer on an eiectrostatic chu* with,. 
an inductively I led p,asma etch chalet, the semiconductor ^ 

\ , ,« ;n<tulative oxide layer, tne 

having a photoresist layer formed on an insulative 

phQtoresist layer h L g contact opening patterns formed -rethroug, 
first plasma eLg con,, openings within the — e oxid 

\fer through the contact opening patterns formed 
on the semiconductor w^fer througn tn 

, U a gas comprising carbon and fluorine, a 
in the photoresist layer \with a gas co V 

polymer comprising carWn and Huorine forming o.r at ieast some 
Jl spaces o f the plma etch chamher during the «rst pUsma 

etching; and \ 

, Jl etching and with the wafer on the 
after the first plasma etching 

•a- 1 the electrostatic chuck at ground or 
electrostatic chuck, providing the electros 

i nlasma etching using a gas comprising an 
floating potential while second plasma 

, and a Wen component effective to etch 
oxvgen component and a nyu g 

surfaces, and forming HF d ring ,e second piasma etCng - 
flu orine Uherated from the poLr to restrict widening of the c n 

of the materia, on the semiconductor wafer durmg the 

etching. 



48. The plasma etching 
comprises 0 2 - 

M J22"6.P03 A2T9808200731S 



Lhod of claim 47 wherein the oxygen 
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^\ ^ a n f claim 47 wherein the 

49 . Th\ Pl"»>a « chin * me,h ° d 

^drogen compoW comprises NH 3 . 

V™. etching method of Cairn 47 wherein the 
50. The plasma etcning 

hydrogen componentWprises H 2 . 

^ u ^ «f claim 47 wherein the 

, etching method of claim 

5T>-^The plasma etcning 

• M forming gas consisting essentially of N 2 
hvdrogen component ^onionses i>« * 

i^Cat Aout 4% or less, by volume. 
at about 96% or greater an* T**^t 

J ^~~7^Halrrr^47 wherein the 
52 . The plasma of < la2fr ^^ 

n „ hy drogen component comprises CH 4 - 
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13 



16 



18 



19 



20 



21 



u a nf claim 47 wherein the first 
\ 53 The plaW etching meth ° 
V linas are conducted at subatmospheric pressure, 

a-dd second plasma etchings are t „ mediate 
^ -nin\ in situ on the electrostatic chuck intermediate 

and the wafer remaining in situ 

d Ichings and maintaining the chamber at a 
the first and second eVchmgs, 

~ At all time intermediate the first an 
subatmospheric pressure *X all tun 

plasma etchings. 
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54 u pusma etching method comprising: 

' \ „ .„ electrostatic chuck within 

positioning a semiconductor wafer on an electros 

\ le d plasma etch chamber, the semiconductor wafer 
an inductively\ coupled plasma 

. Dh „lesist layer formed on an insulative ox.de layer, 

P I pllmV- contact openings within ,e in— o*de 

\ fer through the contact opening patterns formed 
on the semiconductor\wafer through 

• t A with a gas comprising carbon and fluorine, a 
to the photoresist layeV with g 

\ ,nd fluorine forming over at least som 
polymer comprising carbon and 

, of the Vlasma etch chamber during the first p 
internal surfaces of the plasma 

etching; and \ he 

i L« etching and with the water 
after the first plasW etching 

tne electrostatic chuck at ground or 
electrostatic chuck, providing the 

,• 1 while secold plasma etching using a gas comprising an 
floating potential while seco* ^ 
oiyg e, component and a caUn component effective 

a ooLer from chamber internal surfaces, and 
from the substrate and polymer 

getlering fluorine liberated fL * ' 
elchin g with the carbon com onen, , restrict widentng of 
openings formed in the iusuLe o,de resulting from J 

the semiconductor wafer during the secon P 
of the material on the semicoma 

etching. 
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1 L , nf claim 54 wherein the 

55 The p.aW etching method of c.ann 

• es Ling a gaseous hydrogen ha.ide from the etched 
gettering comprises fuming s 

halogen. 



\ u a nf claim 54 wherein the 

, X 56 The plasl etching method of clatm 

' • , forlng a gaseous COA x compound, where A . the 

gettering comprises forcing a g 

etched halogen. 
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57. The plasma 
compound comprises a q 



Ling method o, Cairn 54 .herein the carhon 

-O bond. 
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